ABSTRACT
INTRODUCTION
Most commonly used names of biochemical compounds have been normalized according to a standardizing criteria. However, in spite of the efforts of committees of nomenclature, there are usually several trivial names for a given compound (for instance, the compound 2-hydroxybiphenyl has at least 16 different trivial names). This fact, together with the lack of knowledge of the correct names, often leads to problems when comparing biochemical data from different sources or automatically parsing chemical compound names. We have developed a web-based tool (SNOW, Standard NOmenclature Wizard) to address this problem and help to find the recommended denomination for a trivial, misspelled or incomplete compound name.
SYSTEMS AND METHODS
The database of the program was built by cross-checking the information on compound names contained in the LIGAND and UM-BBD databases (Ellis et al., 2001 , * To whom correspondence should be addressed.
http://www.genome.ad.jp/ligand/; Goto et al., 2002, http:// umbbd.ahc.umn.edu/) . Information on isomers has been obtained from the NIST chemical database (http://webbook. nist.gov/chemistry/). Information on the nomenclature of amino acids and their related compounds has been manually curated from the literature. Some of the compounds retrieved from the databases have not been included in the database because they were too generic (e.g. salt) or unusually related to biological processes (e.g. butane). The CAS number was also stored, except for uncommonly used chemical compounds in reaction pathways (e.g. DNA). The user can submit a string which can be a compound name or a part thereof. The user can also submit up to six strings which he/she wants (AND) or wants not (AND NOT) to be present among the similar matches. The user can set the stringency of the search and the similarity cutoff for the results of the search as well. The results of the similar matches field can automatically be re-submitted. Although no information on formulae or 3D structures is provided by SNOW, a link to external web sites allows the user to find more information on a given compound.
ALGORITHM AND IMPLEMENTATION
The SNOW program is written in Perl and C and queries a MySQL database. Two different searches are executed by the program:
Search for exact matches: if an exact match for the query is found in the database, the recommended name and all its trivial names are displayed. The user can find more information on the compound through a link to an external web site.
Search for similar matches: SNOW will also search the database for matches similar to the query string. Boolean operators are applied to this search, whilst exact matches are excluded from additional searches. The process applies a Smith-Waterman algorithm (Smith and Waterman, 1981) for aligning compound names as strings.
Standard nomenclature wizard
All the database entries will be scored according to their similarity with the query string and will be displayed according to the user's choice. SNOW displays two sorts of results. Exact matches: each match is displayed together with its CAS number (whenever present in the database) and comment on recommended names or trivial ones. Similar matches: each match is displayed together with its CAS number (whenever present in the database) and matches can automatically be re-submitted.
DISCUSSION
The program and its database were tested against two lists of compound names extracted from Swissprot database (Bairoch et al., 2000; 1633 names) and BRENDA enzyme database (Schomburg et al., 2002; 3740 names) . For those compound names not present in the program's database (those for which no exact matches were found), we tried to find out in the literature whether the correct name for the compound was among the similar matches suggested by the program. We randomly chose 100 outputs among those with no exact matches found and searched in the literature for the recommended denomination for the query compound. Results are shown in Table 1 . The most common nomenclature problems among the compound names not found in the program's database were due to the lack of either a non-alphabetic symbol (e.g. a space, a hyphen) or a suffix (e.g. 5 -methylthioadenosine versus methylthioadenosine). Spelling problems were seldom present in the databases checked. Most of the failed suggestions given by the program were obtained for short strings. Still, even if the query string is found in the database, we consider that displaying a list of suggested similar names can be useful for the user. Further versions of the program will query a bigger database (including chemical compounds seldom cited in biochemical literature) and will also be released as a downloadable application to be used off-line through the command line.
